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fachen Au^ningsfonnen bekamrt. Bei einer be- 
^'^.A^^grffnn ist one Pl«ta1zier- una 

enihaltende Spntzgiefleinheit vorgesehen, wobd eta 

S P ri ^*inen geht die vodie- 
gende Amneldung aus. Bei einer beioanten der- 
»rngcn Austuhrunfisform munder der 



SprhzgieBmaschina zqr Verarbeitung 
chennoplastischer Kunststoffo 



Anmdder: 

BattenfeJd Maschbenfabriken Cm, b H. 
Meinerzhagen (Westf.) 



10 



AlsErfindSrl 
Erhard La 



; Meineizhagcn (Westf.) 



artigen Ausfdhrungsform mundec der von der Plasri- i< ? iasbesoDdcre an der der Eintrittsstelfc des 

der der SprrtigieBeinhert in dessen vnrr!^ SBteen : fesTgcsetzten Materia 



c " e , , . . , UJi i> 5,:orln muadet der von der Plasri 

E5l£\fT?" hekaaxnen AusfUhnmgsfonn wird der 
. W 1 **^ dureh das aus dem An- 
eSSfim? .^^mcudc Material aus der Sprte- 

in dem Zylmder der SpritzgieBeinhdt bei der RildT 
fuhrung des Kolbens kein Valmum eihen kaS~ 
Der Vordenea des Kolbens der Spri^SS^t 
bei dieser bekannten Ai,«fn>,„ — . 



fcngeretzten "Materiairestc ' werden 



kolben ausgebildet. Dieser befeuTnten S t, " « 35 Materials. 

r^be?^? 8 ^ Cjn ^tUcher^SS ^^c^rl^^^S lie? die Anfgabe zu- 
spuiuag des Zylmders der SpritagieBeinneit erfohrf S?* d 5? AnscHttfikanal zastromende Dlasrifi^^ 



"■^wiSBsa ssasaas- 



wandert die Spiilnut ebenfails 



j* a * *fisaa susasaaftS 
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kcifc Materialrest ansammeln kaan. 5ct KofcTn d« ^ WT nneen d «\ s Pntnnasse zwischen Kolben 

zieiten Materials daucmd von derriartilfeerten j ,wl™!^ dc J ? B ?. emen Zylinderkopf 7 

Mtfe un^pah. and die zwischen KSJ! 5 5*» J» * dt ? B " 

derf bestehende Fuge wird cbenso standi* durch- rSSF-i???* 1 * S P"tti°™9. 

sptHt * TOma,g aurcJ1 . Das pl«tifeicrtc Material wird von derPlastifizier- 

Eine vorteilhafte Weiterbildune da- Erfindun* he. a a! 2? Riickschlagveniil in den Sprteyiin- 

sic!, von der AnachluflateDc ab zur S&SSSlK In^f n£h ^If,'* 1 ™" ft ,n 1 
erwekert. Durch diese Maftnahme «J dteSpflltti! S 1° • vers , c ^ oben E ' nanmt dabei 

wlrkung zu enrielen, ist die *Tf£l*^ % £teflZ. £&" Und , d "" r Nocken b «™& in seiner 

gebildet daB in die kegcliac BohW S Jf£ f ^ * g ewen niebr dargestelltea Schaltcr. durch 

flinders eine Wendelnw SngesSniUen kt dT™ S^rt^* 1 ? ^ ^Btifiziareinheit abge^chlS 

Tirfe entsprechend der ta5ffTSSad!n« d™ de^S?;^ ,Cke 5 "^"^ar. «« denJenpSE, 

Zyli^erbohrung in EinspntStung sS £ ™ A^^ n * ^ ^ dera ^ ^amit die Dosie- 

nimBiL * *" E steu * J™* genau ansteUen zu kfinnen. Auf der : j n Fit] 

einer abgewandelten Ausfiihnwgsfonn der »„ lT^h» *?« jiT ft 1 "?"? 3 ebw Wcnd ^t 
Erfindung bestefat eta weiteres MeSdJ daB Sr££^ ± d 'f. Spntojuse von der Plastifi- 
die Aiisuiruoflnung der Pla«Jnziereiiiheit in eine an "d^A^.r^ J a" ^ und d " 2yUndcr 
dieser Stelle in der Zylinderwand^nVa^wrdnete ™«I ?! ^ h °" ^ »*ntii«alta cter Spria- 
Wngtat mflndet, deren naeh dersS?K Snin^tTTff? so daB dif «„- 

Nutwand einen Spalt zwischen sic? und denfK- « ^WaSH^S^"' 'J UinSfl,i «* 'verflacn,, 
kolben frei Igfli. Hierbej ist wcsenifich daB die di s ^ ^"1" b T"V 311 der Stel,c des 
Rnjgnut an der der Eintrittestelle derPlastifizic ! ^ c der * e8ei ; «h Lafieniug fur den Kolben 

sinhcSt gegenoberliegenden Seite mit ^SSs- JSnS ^JfnlJ^ r° n dc J 1 e ™ ahoten Aus- 
nase versehen ist. Weiterfun ist noch von Bed^n^ a?S™ 'r^ 0 ^ fJHl der ?" deren Seite « d «n 
daB sieh die FBhrungsnase in einem gesonoS' ,» ^ 80 der cn g sten Stelle da 

^^d", dCn S ^ d « ^arenS £^^1^^^^^ 

den AnschluBkanal, : wird eiae zwaneswrase .i»t r- , . WendeJnnten des Sprhzzyluidets 

gteBefcheit gewahrieirteL Ein wef cexcr VorLif d^ SSSff 1 ^ SL MMSe ^ ^f r aber 3,1 e5 
erfindbngagcmaBen Ausfiihrungsfonn bestebt darin^ ti a " S der p, «*itaereinheit an 

dafl dfcr Zylinderraum bcl der IVdhnuJde SS Spalt U ve^tS ^ S^ehtenai 

rials nut ausgenutaa wird. da das in den ZvKnd^ -„ XT»? vereo «f so daB hinter der Vereninine 
eingepreflte, aus der PlastifiJer^^t mefSZ ZtS^"^ ^orhanden i st . Durch dea & 
Material auf seinem WegeS^ desKSoSSl T^f SU f- 50 dafl die Masse gleichmiC ^ 

gestaltnng des den KoJbensehaft umgebenden zS- in StSS/^ Masseeintritt ist ein Leitstlick IS 
derraunies eine ziisatzliche PlastifiziJunK erKhrt « 2L ? Zylinder eingesetzt (s. auch Fig. 3 bis S) das 

Die Zeichnung zeigt ab Bd&T^ A^m* ™? VI au ? eschraubtes QuentUekW ™t Ifflfc 
r^ngrfUen derlrfinfung. u„d ^7 r |?" SUTsSSS^ 1 ^. °« «n d Stelle gehaften Sri 

Fig.1 ein Schnitt durch den uniem a„ 7 I^itstuck IS , s i innerhalb des ZyUnders mit 

angeschlossenen Teilen im S&S ^ 50 to^W^^-T 1 dadu . rCh Bildung eta« 

Ja&Tvr abgeandttte a — — £&tr^s 
li^f^nt Schnitt — 2 ^ d " *5*rs: & wsix re 

LiSif^i? SClmitt dUTCh Pi ^3 in Richtung der S5 iSgSLrSS* ^ dureh * P^ufeierte- Masse 
F jg '5 eine Ansieht auf Fi g. 4 von oben, ScWSucS?^ «f ^ aUc 5 zur ^eUung von 

U^V? Sd,nitt ^ Fi ^ 2 * Stung der JS»3SM«L^^ d - 

■JWKff^J^ 6 ° . g ^ . ^-ansprUche: 

dea Materials ilber ein ZwJschenstUckT^ dSn m „™i 5 ? , W»««*«»b zur Verarbeitung iher- 

Sprreoylmder 3 verbunden. In das ZwischftScklS ^P^Uschcr Knnststoffe mit einer eine Pl«£ 

em Rflckschlagventil 4 eingebant. I„ SaSSlJ ^f'"- 1" d Forderschncc ^ enthaltenden 

der 3 s|t der Spritzkolben S gefUhrt, de/Sder 6, fcwainhm ond mit einer einen zyluidrischln 
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wird, dbdurch gekennzeichnet, dafl der 
AnscUulUcanal der Plastiftaereinheit kurz vox 

e er «. R K^ dsteUun « der Vorderkanre der 
Kolbendichtflach* in den Spritzzylinder (3) miin- 
det unrf dafl der Spiitzkolben (5) in setoer vor- s 

srefle der Masafiaereinheit ab als ein zwischen 
sich und der Zylmderwand cmen Ab^TuT 
wejseflder Tauchkolben ausgebUdet 1st 

2. Sjratzgieflmaschine nach Anspruch 1, da- » 

zur Spntzduse (8) bin erweitert. 

3. SpritzgieBiuas chine nach Anspruch 2 se- 
kem wwchae t dure* eine in die kegeHge Bohrang « 

S3l 5P SS? 1 ^? (3) ^^^^ Wendelnut 
a t.-,2^ en 7k fe ""teprechend der kegelieen 
Aosbildupg der Zylinderbohrung in EiiSprit? 
nchtung jtetig abnimmt. P 

4. Spntzgieflmaschhie nach Anspruch 1. da- *« 
dureh gekennzewhnet. dafi die AustrittsOffnung 



(14) raflndet, dtren nach der Sprittduse ft) m> 

uud den Spritekolben(S) frei lBBt.^^ 

5. Spritegieflmajchine nach Anspruch 4 da 
durch gekennzeichnet dafl die RinJnumVat 

HhSSR?" 5,5118 mit itar 

»J' f^^^wwehine nach den AnsprQchen4 

?^? C a * t f nttcl ^«» Nr. 858 310, 960 8<?4- 
deutsche Auslegeschrift Nr. 1 007 053- * 
deutsches Gebrauchwauster Nr. 1 740*1B6- 
fraazosische Patcntschrift Nr. 1083578 * 
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The invention refers to an injection molding machine 
for processing thermoplastic polymers. Such injection 
molding machines are known in various different de- 
signs. One of these is characterized by a plasticizing 
unit, including a plasticizing and conveying screw, and 
a separate injection unit with a cylindrical piston, linked 
to each other by a connecting channel with a non-return 
valve and not sealed off by the injection piston during 
injection stroke. 

The latter type of injection machines is subject to 
this invention. In a known such design, the connecting 
channel leads from the plasticizing unit to the head of 
the barrel of the injection unit. The melt entering the 
barrel from the channel displaces the injection piston 
from the injection end to the home position, thus pre- 
venting the formation of a vacuum. The front of piston 
in this type of injection unit is designed as a plunger. 
An essential disadvantage of this known injection 
molding machine design is seen in the fact that the bar- 
rel of the injection unit is not sufficiently purged during 
the reset of the piston from the injection end to the 
home position. As a result, the melt that enters the in- 
jection unit will have a longer dwell time on the oppo- 
site vs. the entrance side of the entrance port. To over- 
come this deficiency, a purge groove has been ma- 
chined into the piston in front of the sealing piston 
edge, and a special outlet channel in this groove, di- 
rected towards the nozzle, forces the melt to flow to- 
wards the opposite side of the entrance port. The re- 
sulting purging action, however, is only temporary, 
since the groove will eventually be displaced by the 
plasticized melt together with the piston. New melt 
flowing in will then again be deposited right at the en- 
trance port. Considered of further disadvantage, the 
gap between the front edge of the piston and the barrel 
wall will only be purged while the new melt flowing in 
is being forced through the groove. Thus, old material 
can be deposited between the piston and the barrel wall, 
particularly on the opposite side of the entry port. Due 
to the insufficient purging action of the melt fed to this 



Injection Molding Machine for Processing Thermo- 
plastic Polymers 



Applicant: 

Battenfeld Maschinenfabriken G.m.b.H., Meinerz- 
hagen, Westphalia, Germany 



Designated Inventor: 
Erhard Langecker, 

Meinerzhagen, Westphalia, Germany 



area, these deposits will not be removed and can lead to 
process disruptions, requiring repeated cleaning and asso- 
ciated partial disassembly of the unit. The residual mate- 
rial deposited on the piston head and on the barrel wall 
can be a particular problem when changing the processed 
material. 

The challenge of the present invention is to eliminate 
the disadvantage^] of the known design and create an in- 
jection molding machine ensuring that the plasticized melt 
flowing in will provide a symmetrical purging of the in- 
jection barrel, reliably preventing any material deposits. 
The invention meets this challenge by positioning the 
connecting channel of the plasticizing unit to lead into the 
injection barrel just short in front of the back stroke end of 
the front edge of the piston sealing surface, and by design- 
ing the piston in its forwardmost injection end position 
from this connecting port on and along its overall effective 
length to form a plunger piston with a gap towards the 
barrel wall. In this way, the plasticizing melt entering the 
injection barrel from the connecting channel will purge the 
piston and barrel surfaces, safely preventing material from 
depositing on the piston and in the gap between piston and 
barrel. Both piston and gap will be permanently exposed 
to the purging flow of the plasticized melt. 

709 548/380 
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In an advantageous further development of the inven- 
tion, the injection barrel features an increasing interior 
diameter from the connection port to the injection nozzle, 
resulting in increased purging action. To optimize the 
purging action and building on the invention, a recessed 
helical groove is cut into the tapered bore of the injection 
barrel, with its depth steadily decreasing in the injection 
direction, corresponding to the taper of the barrel bore. 

As a further feature of a modified design according to 
the invention, the outlet of the plasticizing unit leads into 
a ring groove in the barrel wall, with the groove wall on 
the injection nozzle side leaving a gap towards the injec- 
tion piston. Essentially, the ring groove features a lead- 
ing nose on the opposite side of the entrance port. Fur- 
thermore, the leading nose is housed in a separate guid- 
ing piece built into the injection barrel from the outside. 

The helical groove as well as the ring groove follow- 
ing the connecting channel, both provide a positive and 
symmetrical purging of the injection barrel. As another 
advantage of the design according to the invention, the 
space in the barrel around the piston shaft is used to im- 
prove the plasticization of the melt fed from the plasticiz- 
ing unit on its way along the piston shaft to the injection 
nozzle. 

The attached drawings illustrate two designs exempli- 
fying the invention, where: 

Fig. 1 is a sectional view of the lower part of the 
plasticizing unit and the injection barrel with connected 
components, 

F i g . 2 shows a slightly modified design version vs. 
Fig. 1, 

F i g . 3 is a sectional view in the III— III plane of 
Fig. 2, 

F i g . 4 is a sectional view of F i g . 3 , 
F i g . 5 is a top view in the IV-IV plane of F i g . 3 , 
F i g . 6 is a sectional view in the IV-IV plane of 
Fig. 4. 

In the design according to Fig. 1 , the plasticizing 
unit 1 used for plasticizing the melt to be injected is con- 
nected to the injection barrel 3 by means of a transfer 
adapter 2. The adapter features a built-in non-return 
valve 4. The injection barrel 3 houses the injection pis- 
ton 5. Ring grooves 6 in the barrel wall serve the double 
purpose to reduce the contact surface between piston and 
barrel, and to provide a labyrinth seal preventing the melt 
from penetrating between the piston and the guiding 
wall. A barrel head 7 with an inserted injection nozzle 8 
forms the injection end of the barrel. The injection noz- 
zle contacts the mold 9. 

The plasticized melt is forced through the non-return 
valve into the injection barrel, displacing the injection 
piston from the position illustrated in F i g . 1 to the 
right. By means of a rod assembly 10, the piston move- 
ment is followed by a cam 11 which contacts a switch 
(not shown) in its end position in order to switch off the 
drive of plasticizing unit. The cam is adjustable for pre- 
cise timing of switch-off and metering. In the left half of 



Fig. 1 , the barrel 3 shows a helical groove 12 into 
which the melt from the plasticizing unit is introduced. 
The barrel taper itself is shaped to widen beginning at the 
entrance port of the melt, resulting in a gradual decrease 
of the depth of the helical groove. The helical groove 12 
starts at the point where the barrel supports the piston, 
i.e. on the left of the recessed grooves 6 in F i g . 1 , and 
ends on the other side of the melt space. The melt thus 
enters the space at its narrowmost point and is fed in a 
helical flow around the piston to the injection nozzle. 

The design according to Fig. 2 differs from the 
above by omitting the helical groove in the injection bar- 
rel and providing a constant annular space for conveying 
the melt. At the entrance port of the melt from the plas- 
ticizing barrel, however, the injection barrel is narrowed 
in form of a reduced gap 13 that opens in a ring groove 
14 to the right. The retaining effect of gap 13 produces a 
uniform flow of the melt along the piston. 

On the opposite side of the entrance port, a guiding 
piece 15 is inserted into the barrel (see also F i g s . 3 to 
5 ) and held in place by a screwed-on transversal piece 
16 by means of two screws 17. Inside the barrel, the 
guiding piece 15 features a guidance 18 to divert the melt 
from the ring groove and thus prevent the formation of a 
dead zone. For material or color changes, the guiding 
piece 15 can be removed by unscrewing the transversal 
piece 18, permitting the ring groove to be purged by the 
plasticized melt. 

With appropriate nozzles, the invention can also be 
used for the production of parisons and straps. 

Patent Claims: 

1. An injection molding machine for processing 
thermoplastic polymers using a plasticizing unit, in- 
cluding a plasticizing and conveying screw, and a 
separate injection unit with a cylindrical piston, 
linked to each other by a connecting channel with a 
non-return valve and not sealed off by the injection 
piston during injection stroke, characterized 
b y positioning the connecting channel of the plasti- 
cizing unit to lead into the injection barrel (3) just 
short in front of the back stroke end of the front edge 
of the piston sealing surface, and by designing the 
piston (5) in its forwardmost injection end position 
from this connecting port on and along its overall ef- 
fective length to form a plunger piston with a gap 
towards the barrel wall. 

2. An injection molding machine according to 
claim 1, characterized by the injection barrel (3) fea- 
turing an increasing interior diameter from the 
connection port to the injection nozzle (8). 

3. An injection molding machine according to 
claim 2, characterized by a recessed helical groove 
(12) cut into the tapered bore of the injection barrel 
(3), with its depth steadily decreasing in the injection 
direction, corresponding to the taper of the barrel 
bore. 
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4. An injection molding machine according to 
claim 1, characterized by the outlet of the plasticiz- 
ing unit (1) leading into a ring groove (14) in the 
barrel wall, with the groove wall on the side of the 
injection nozzle (8) leaving a gap (13) towards the 
injection piston (5). 

5. An injection molding machine according to 
claim 4, characterized by the ring groove (14) featur- 
ing a leading nose (18) on the opposite side of the 
entrance port from the plasticizing unit (1). 

6. An injection molding machine according to 
claims 4 and 5, characterized by the leading nose 



(18) housed in a separate guiding piece (15) built 
into the injection barrel (3) from the outside. 
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